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PA - ROCHESTER INST OF TECHNOLOGY [US] 
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ASSIGNMENT 

OWNER: ROCHESTER INSTITUTE OF TECHNOLOGY 5 LOMB 
MEMORIAL; EFFECTIVE DATE: 20000202 

ASSIGNMENT OF ASSIGNORS INTEREST;ASSIGNOR:SMITH, BRUCE 
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IS* JP* KE* KG* KP* KR* KZ* LC* LK* LR* LS* LT* LU* LV* MD* MG* 
MK* MN* MW* MX* NO* NZ* PL* PT* RO* RU* SD* SE* SG* SI* SK* 
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PN - WO200046643 Al 20000810 [WO200046643JWO200046643 A9 20020214 
[WO200046643] 

AP - WOUS0002873 20000204 [2000WO-US02873] 

ACTE - 

20000810 WO/AK[+] 
DESIGNATED STATES 

AE AL AM AT AU AZ BA BB BG BR BY CA CH CN CU CZ DE DK EE ES 
FI GB GD GE GH GM HR HU ID IL IN IS JP KE KG KP KR KZ LC LK LR 
LS LT LU LV MD MG MK MN MW MX NO NZ PL PT RO RU SD SE SG SI 
SK SL TJ TM TR TT UA UG UZ VN YU ZA ZW 

20000810 WO/AL[+] 

DESIGNATED COUNTRIES FOR REGIONAL PATENTS 
GH GM KE LS MW SD SL SZ TZ UG ZW AM AZ BY KG KZ MD RU TJ 
TM AT BE CH CY DE DK ES FI FR GB GR IE IT LU MC NL PT SE BF BJ 
CF CG CI CM GA GN GW ML MR NE SN TD TG 

20001004 WO/121 

EP: THE EPO HAS BEEN INFORMED BY WIPO THAT EP WAS 
DESIGNATED IN THIS APPLICATION 

20010208 WO/DFPE 

REQUEST FOR PRELIMINARY EXAMINATION FILED PRIOR TO 
EXPIRATION OF 1 9TH MONTH FROM PRIORITY DATE 

20011206 WO/REG; DE/8642 [-] 
DE: IMPACT ABOLISHED FOR DE 

<DE> 

20020214 WO/AK [+] 
DESIGNATED STATES 

AE AL AM AT AU AZ BA BB BG BR BY CA CH CN CU CZ DE DK EE ES 
FI GB GD GE GH GM HR HU ID IL IN IS JP KE KG KP KR KZ LC LK LR 
LS LT LU LV MD MG MK MN MW MX NO NZ PL PT RO RU SD SE SG SI 
SK SL TJ TM TR TT UA UG UZ VN YU ZA ZW 
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20020214 WO/AL [+] 

DESIGNATED COUNTRIES FOR REGIONAL PATENTS 
GH GM KE LS MW SD SL SZ TZ UG ZW AM AZ BY KG KZ MD RU TJ 
TM AT BE CH CY DE DK ES FI FR GB GR IE IT LU MC NL PT SE BF BJ 
CF CG CI CM GA GN GW ML MR NE SN TD TG 

20020214 WO/COP 
. CORRECTED VERSION OF PAMPHLET 
PAGES 1/2-2/2, DRAWINGS, REPLACED BY NEW PAGES 1/5-5/5; DUE 
TO LATE TRANSMITTAL BY THE RECEIVING OFFICE 

20020731 WO/122 [-] 
EP: PCT APP. NOT ENT. EUROP. PHASE 
UP - 2004-24 
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PN 


- WO 200046643 C2 200202 1 4 [WO200046643] 


TI 


- MASKS FOR USE IN OPTICAL LITHOGRAPHY BELOW 1 80 NM 


LA 


- ENG 


IN 


- SMITH BRUCE W 


PA 


- ROCHESTER INST OF TECHNOLOGY [US] 


AP 


- WO US 200002873/00(US)-A 20000204 [2000WO-US02873] 


PR 


- US 118795/99-P 19990205 [1999US-P1 18795] 


IC 


- G03F-009/00 


DS 


- AE* AL* AM* AT* AU* AZ* BA* BB* BG* BR* BY* CA* CH* CN* CU* 



CZ* DE* DK* EE* ES* FI* GB* GD* GE* GH* GM* HR* HU* ID* IL* IN* 
IS* JP* KE* KG* KP* KR* KZ* LC* LK* LR* LS* LT* LU* LV* MD* MG* 
MK* MN* MW* MX* NO* NZ* PL* PT* RO* RU* SD* SE* SG* SI* SK* 
SL* TJ* TM* TR* TT* UA* UG* UZ* VN* YU* ZA* ZW* GH GM KE LS 
MW SD SL SZ TZ UG ZW AM AZ BY KG KZ MD RU TJ TM AT BE CH CY 
DE DK ES FI FR GB GR IE IT LU MC NL PT SE BF BJ CF CG CI CM GA 
GN GW ML MR NE SN TD TG 



1/1 LEGALI - ©EPO 

PN - WO200046643 A 1 200008 1 0 [WO200046643] WO200046643 A9 200202 1 4 
[WO200046643] 

AP - WOUS0002873 20000204 [2000WO-US02873] 

ACTE - 20000810 WO/AK [+] 

DESIGNATED STATES 

AE AL AM AT AU AZ BA BB BG BR BY CA CH CN CU CZ DE DK EE ES 
FI GB GD GE GH GM HR HU ID IL IN IS JP KE KG KP KR KZ LC LK LR 
LS LT LU LV MD MG MK MN MW MXNONZ PL PT RO RU SD SE SG SI 
SK SL TJ TM TR XT UA UG UZ VN YU ZA ZW 

20000810 WO/AL [+] 

DESIGNATED COUNTRIES FOR REGIONAL PATENTS 
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GH GM KE LS MW SD SL SZ TZ UG ZW AM AZ BY KG KZ MD RU TJ 
TM AT BE CH CY DE DK ES FI FR GB GR IE IT LU MC NL PT SE BF BJ 
CF CG CI CM GA GN GW ML MR NE SN TD TG 

20001004 WO/121 

EP: THE EPO HAS BEEN INFORMED BY WIPO THAT EP WAS 
DESIGNATED IN THIS APPLICATION 

20010208 WO/DFPE 

REQUEST FOR PRELIMINARY EXAMINATION FILED PRIOR TO 
EXPIRATION OF 19TH MONTH FROM PRIORITY DATE 

2001 1206 WO/REG; DE/8642 [-] 
DE: IMPACT ABOLISHED FOR DE 

<DE> 

.20020214 WO/AK[+] 
DESIGNATED STATES 

AE AL AM AT AU AZ BA BB BG BR BY CA CH CN CU CZ DE DK EE ES 
FI GB GD GE GH GM HR HU ID IL IN IS JP KE KG KP KR KZ LC LK LR 
LS LT LU LV MD MG MK MN MW MX NO NZ PL PT RO RU SD SE SG SI 
SK SL TJ TM TR TT UA UG UZ VN YU ZA ZW 

20020214 WO/AL [+] 

DESIGNATED COUNTRIES FOR REGIONAL PATENTS 
GH GM KE LS MW SD SL SZ TZ UG ZW AM AZ BY KG KZ MD RU TJ 
TM AT BE CH CY DE DK ES FI FR GB GR IE IT LU MC NL PT SE BF BJ 
CF CG CI CM GA GN GW ML MR NE SN TD TG 

20020214 WO/COP 

CORRECTED VERSION OF PAMPHLET 

PAGES 1/2-2/2, DRAWINGS, REPLACED BY NEW PAGES 1/5-5/5; DUE 
TO LATE TRANSMITTAL BY THE RECEIVING OFFICE 

20020731 WO/122 [-] 

EP: PCT APP. NOT ENT. EUROP. PHASE 
UP - 2004-24 
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way of example only, and is not limiting. Various 
alternations, improvements, and modifications will occur 
and arc intended 10 those skilled in the art, though noi 
expressly slated herein. These alterations, improve men is, 
and modifications arc intended to be suggested hereby, and 
are within ibe spirit and scope of the invention. Accordingly, 
the invention is limited only by the foUowing claims and* 
equivalents thereto. 
What is claimed is: 

1. A mask for use [on] whh a layer of imaging material 
[which] where the nwft j s located on at least a portion of one 
surface of a substrate in a lithography process, the mask 
comprising a layer of a masking material which has an 
abLm i^T 5 "* 0f T Y "« 4 0 f ° r -lengths « »>elow 
^ a^r 3 "**-- ^ * * ~ ^ about 

2. The mask as set forth in claim 1 wherein the lavcr of 
masking material comprises Tungsten. 

3. The mask as set forth in claim 2 wherein the tungsten 
has- a thickness berween about 400 angstroms and 1000 
angstroms. 

4 The mask as set forth in claim 1 wherein the layer of 
masking material comprises amorphous silicon 

5. The mask as set forth in claim 4 wherein the amorphous 
sjbeon has a thickness between about .400 angstroms and 
lUOu angstroms. . 

6. The mask as set forth in claim 1 further comprising an 
antweflecove layer over at least a portion of the mask[ ] 
and underneath the layer of i ma tin g material. 

7. The mask as set forth in claim 6 wherein the anti- 
renectjvc layer comprises a nitride, oxide, fluoride or oxini- 
tnde of Ti, V, Cr, Zr, Nb, Mo, HtJ Ta, W. c£ or Fe 

S. A lithography system comprising: 
a subsiraic with at least one surface; 
[a layer of imaging material on at least a portion of the 

one surface; and] 
a layer ot masking material which has an optical density 
of at least 4.0 for wavelengths at or below about ISO am 
and a thickness equal to or less tbao about 1000 
angstroms on at least a portion of the [layer of imaging 
maienai] one surW of the si,h<i ra t». ^ 

ajavexj^imaging material on ^naninn nf th+ fnYrr 

of masking mat^t, 

9. The system as set forth in claim 8 wherein the layer of 
masking material comprises tungsten. 

10. The system as set forth in claim 9 wherein the tungsten 
has a thickness between about 400 angstroms and 1000 
angstroms. 



11. The system as set forth in claim 8 wherein ihe layer of 
masking material comprises amorphous silicon. 

12. The system as set forth in claim 11 wherein the 
amorphous silicon has a thickness between about 400 ang- 

5 stroms and 1000 angstroms. 

13. The system as set forth in claim 8 wherein the layer 
of imaging material comprises photoresist. - 

14. The system as set forth in claim 8 further comprising 
jo an ami -reflective layer over at least a portion of the maskfj 

and underneath the laver of im aging matrnal 

15. The system as set forth in claim 14 wherein the 
anij-reflect,ve layer comprises a nitride, oxide, fluoride or 
oxjmtride of Ti, V, Cr, Zr, Nb, Mo. Ht, Ta, W. Cu, Ni, or Ke. 

16. A method for lithography comprising: 

« placing a mask over at least a. portion of one surface of a 
substrate wherein the mask has an opucal density of at 
least 4 .0 for wavelengths at or below about 1 80 nm and 
j a thickness of less than about 1000 angstroms; 

j *>o * P ot£c nX° f lmagSnB matcriaJ OVCI «l*»si a'ponion 

etching at least a portion of the layer of imaging material 
and Ihe mask; 

removing the remaining portion of the layer of imamn* 
^ material; and . 

exposing the mask to radiation at wavelengths at or below 
about 180 nm. www 

17. The method as set ibrtb in claim 16 wherein ihe mask 
comprises tungsten. ma5K 

30 „ 1S . ^ 0QCI ^? d , 85 forlh io claim 17 wherein the 
tungsten has a thickness between about 400 angstroms and 
1ULKJ angstroms. 

19. The method as set forth in claim 16 wherein the mask 
comprises amorphous silicon. 

35 20. The method as set forth in claim 19 wherein the 
amorphous silicon has a thickness between about 400 ang- 
stroms and 1000 angstroms. 

21. The method as set forth in claim 16 further comprising 
applying an anu-reflcctive layer over at least a portion of the 

40 ^ l^erein tf, e [aver of im^tnr mMrrial i. affijigj over the 
anti-reqry-tiv* lpYfr_L 

22. The method as set forth in claim 16 wherein the 
anu-rcflectivc layer comprises a nitride, oxide, fluoride or 
oxmitnde of U V. Cr, 2r, Nb, Mo. Ht, Ta, V?c£^& 
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